PHONG GD&PT QUOC OAI PE OLIMPIC TOAN 8
Nam hoc 2020 - 2021

Thoi gian: 120 phit (khéng ké thoi gian giao dé)
Hovatén: ... . SBD e

PE CHINH THUC

(Pé gom c6 01 trang)

Bai 1 (3 diém)

: 1 6x+3 2
Cho biéu thirc : Q= + - (x+2
Q (x-l—l x +1 xz—x+1j( )

a. Tim diéu kién x4c dinh cta Q, rat gon Q

b. Tim x khi Qzé

c. Tim gi4 trj 16n nhit cua biéu thic Q.

Bai 2 (4 diém).

a/ Tim gia trj cia m dé cho phuong trinh: 6x — 5m = 3 + 3mx c6 nghiém gip 3 lan
nghiém cua phuong trinh: (x — 1)(x + 1) — (x +2)*> = 3.

b/ Giai phuong trinh: (x> — 1)(x? + 4x + 3) = 192

Bai 3 (3 diém)

2
X 2 X

a/ Cho ———=——_.Tinh gidtricua 4=—F——5—
X +x+1 3 X +x"+1

b/ Cho a, b 14 binh phuwong ctia 2 s6 nguyén 1¢ lién tiép. Chimg minh: ab—a—b + 1:48
Bii 4 (6 diém) M6t manh dat hinh thang ABCD c¢6 AB//CD, AB=BC=AD=a, CD =
2a.

a/ Tinh cac goc cua hinh thang ABCD.

b/ Tinh dién tich cta hinh thang ABCD theo a.

¢/ Hay chia manh dat ABCD thanh 4 manh dat hinh thang gidng hét nhau (bang nhau)
Bai 5 (2 diém) Cho tam giac ABC. Trén canh AB lay D, trén canh AC lay E sao cho

AD = lAB, CE = lAC; CD va BE cit nhau tai I. Tinh cac ty sb E; g
4 3 IE ID
Bai 6 (2 diém)

1/ Tim tét ca cac s6 nguyén x, ythoaméan x>y >0va x> +7y =y’ +7x
2/ Giai phuong trinh : (8x —4x? - (x> +2x + 1) =4(x>+x + 1)

Cdn bg coi kiém tra khdng gidi thich gi thém.
Ho tén, chir ki ctia can b0 coi
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Ciu |Phan Noi dung Piém
bK: x#-Lx#-2. 0,5
Q_xz—x+1+6x+3—2x—2 1
a X +1 x+2
2d B (x+2)(x+1) 1
(x+1)(x+2)(x2—x+1) x*—x+1 15
%ZLQXZ—X‘FIZ:;
x —x+1 3
=—-1(KTM
b <:>(x+1)(x—2)=0<:{x (KTH) 0,25
054 v= (1)
1 So sanh véi diéu kién suy ra x:2th‘1Q:l 0,25
3
(3d)
— 1 .
x*—x+1
‘ ) 1\ 3.3 o
Vil>0x"—x+1=|{x—— | +—2>—>0 vd1 moi X 0.25
2 4 4 ’
O dat GTLN < x* —x +1dat
C
0.5 GTNN<:>x2—x+1=%<:>x=%(tm).
;e 4
LucdoQ:§ 0,25
A , N 1
Vay GTLN cua Qla gkhl x:E
Giai phuong trinh: (x — 1)(x + 1) — (x +2)* = 3.
Sx-1-xX+4x+4)=3x*-1-x*-4x-4=3
S-4x-5=3c-4x=8cx=-2 0.75
Nhu vay phuong trinh: 6x — 5m = 3 + 3mx c6 nghiém x = 3.(-2) =-6 | 0-25
a
7¢ | Thay x = -6 vao phuong trinh: 6x — 5m = 3 + 3mx ta c6
2 6.(-6)-Sm=3+3.(-6)m < -36 -5 m=3 - 18m < 13m =39 0.75
(4d) '
< m=3
0.25

Vay m = 3 théa man yéu cau.




b/ Giai phuong trinh: (x? — 1)(x? + 4x +3) =192 (1)

Taco: x>~ 1=(x-1)(x+1)vax>*+4x+3=(x+1)(x+3) 0.25
Nén (1) x-DE+DHE+1D)E+3)=192
< [x-DE+)][x+ Dx+ D]=192
& (x2+H2x-3)(x2+2x+ 1)]=192 0.5
Dity=x>+2x-1(y=(x+1)*-2>-2)
b
2 | =X H2Xx-3=y-2vax’+2x+1=y+2
(He-2)(y+2)=12 <y -4=192 < y*=196
<y=14(doy>-2) 0.5
SxXH2x-1=14x2+2x-15=0 '
SEX-3)x+5)=0=x=3;x=-5 0.5
Vay: Phuong trinh c6 2 nghiém x=3; x = -5 0.25
2
Cho % = —z. Tinh gia tr1 cuia 4 :#
x +x+1 3 X +x"+1
Céch 1:
X 2 X +x+1 3 1 3 1 5
= ————— == x+—+l=—"x+—=—= 05
X +x+1 3 X 2 X 2 X 2
xX*+x?+l =X )P - =(x*-x+ P+ x+ 1)
nén 4= x = al al
X x’+l X —x+1 X +x+1
a 2 2 0.5
15 :>l:x x+1.x +x+1:(x+l—l)(x+l+1)
3 d A X X X
1 5 5 -7 -3 21
— (2 (4= 2=
3d R A S N
Vay: A:i 0.5
21
Cach 2: Giai phuong trinh % = 2 duogc nghiém
x +x+1
_ 0.5
x:—l;x:—2
Chia 2 truong hop va déu ra KQ A:% 1
b | Cho a, b 1a binh phuong cta 2 sb nguyén 1¢ lién tiép.
1.5

Chung minh: ab—a—b + 1:48




bata=(2n-1)’vab=2n+ 1)
TacoM=ab—a-b+1=(@a-1)b-1)
=[2n—-1)*-1][2n+ 1)~ 1]= (2n - 2)2n.2n(2n + 2)

= 16n2(n— 1)(n+ 1) 075
=>M:16
Ta thay: n(n — 1)(n + 1) 1a tich caa 3 s6 nguyén lién tiép nén 0.25
nn-—1)(n+1):3
Ma (16,3)=1 =M:163= M:48 -
Mot manh dat hinh thang ABCD c6 AB//CD, AB = BC = AD = a,
CD =2a.
Tinh cac goc cua hinh thang ABCD.
A ,I B

a/ 0.5

2.5

d

; — T—
Goi I 1a trung diém cua CD = AB = DI =IC = a va AB//DI 05
= ABID 1a hinh binh hanh = AD = Bl = a = BCI la tam giac déu 1
. = BCD=60"= ADC=60"; DAB=ABC=120" 0.5
6d Tinh dién tich ctia hinh thang ABCD theo a.

Ké duong cao BH cua hinh thang ABCD (duong cao cua tam giac | 0.5
déu BCI)

b/ .. 1 . a a’ a3

2d | Tacd: co—c=2= BH=yBC?-CH? :\/;:T 0.5
5. _(ABCDBH_ (a+2a)af 33 1

2 2 4

Hay chia manh dat ABCD thanh 4 manh dat hinh thang giéng hét

¢/ | nhau (bang nhau)

1('15 E, F, K, H1a lan luot 1a trung diém cua céac doan ID, Al, BI, IC. 0.5

Chi hinh thang ABCD nhu hinh v¢, ta dugc cac hinh thang AFED,




ABKF, BCHK, EFKH gi6éng nhau

A B

D E 1 H C

Cho tam giac ABC. Trén canh AB ldy D, trén canh AC lay E sao cho

AD = iAB, CE = %AC; CD va BE cit nhau tai I. Tinh cac ty sb

B

Goi P, Q lan luot 1a trung diém cua AE, AB. PQ cét CD tai J
Ta c6: PA/BE; BQ=QA =2QD va AP =PE =EC

Nén: EI 1a duong trung binh ctia ACPJ = JP =2IE; JI=1IC
VaBD =3 DQ = BI=3QJ; JI=2DJ

JI=IC=2DJ] = g:g
ID 3

batIE=x = JP=2IE=2x;QJ=y = Bl =3QJ =3y
Ta c6 PQ la duong trung binh ciia AABE nén BE = 2PQ
= BE =2PQ hay BI + IE = 2(QJ + JP)

=3y +x=2(y +2x) = 3y + x =2y + 4x hay y = 3x

= BlI=9x = BI=9IE = E=9 Vay: E:Q; g:%
IE IE ID 3

0.25

0.25

0.5

0.25

0.25
0.5

Cdch 2: Phuong phap dién tich




A 0.25
B ¢
Dat Siap = X; Siec =y; Sapc =S
Vi AB =4AD = SABI = 4SIAD = 4X; AC=3EC => SAIC = 3SIEC = 3y 025
Ta cd: Sapt + SaE = Sapr = %s — 4x + 2y= %s hay: 2x +y = g (1) | 92
va Saic + Sam =S =lS:>x+3 =§:>2x+6 =§(2)
AIC AID ACD 4 y 4 y 5 025
S S S S
(1)&(2) Y3737 7Y T 30 0.25
Sx=2o3y=2_ 535 025
474710 20 |
Bl Sy 4358 3515 o Cl_ Sy 3y S35 2
IE S,, 20 15 5 S ID S,, x 1020 3 05
ng;E=9;g:z
IE ID 3
Tim tat ca cac s6 nguyén x, y thoaméin x > y>0va
X +7y=y"+7x
PT<:>(x—y)(x2+xy+y2)=7(x—y)
lld <:>(x—y)(x2+xy+y2—7)=0 0.25
Sxi+xy+y =7=0(Vix>y) 0.25
6
2 <:>(x—y)2:7—3xy202>xy£2 0.25
Vix>y>0nén xy=2,dodo x=2;y=1 025
Giai phuong trinh : (8x —4x> - 1)(x* +2x + 1) =4(x>+x + 1)
2 2
5 PT<:>8x 4x 1:x2+x+1
X +2x+1 0.25




8x—4x—1 3—(4x"-8x+4) 3

Xét VT = =2 (x-1)
4 4

Vix—1?>0=VT< % (dau bang xay ra khi x = 1) (1)

3., 1, 1 1
—(x"T+2x+D)+(x" = —x+—
K HGE Y 3

Tu (1)&(2) suy ra: PT<:>VT:VP:3<:>x:1

Vay: Phuong trinh ¢6 nghiém duy nhit x = 1

VP x>+ x+1 B 3.1 (x- 1)°
x*+2x+1 x> +2x+1 4 4 (x+1)°
. (x— 1)2
Vi i) >0= VP> = (dau bang xay ra khi x = 1) (2)
X+

0.25

0.25

0.25

Ghi chii: Hoc sinh lam cdch khdc diing chim diém twong dwong.




